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Method for Production of 7,8-Substituted Theophylline Derivatives 



Detailed Description of the Invention 

This invention pertains to a producing method for 7,8-substituted theophylline 
derivatives. 

The invention is a method for production of 7,8-substituted theophylline 
derivatives as indicated by the following general formula: 

CM S ~~N ••••■€ -O , t „ ., 4 . t 
I | >CHi s -CsCtt 
.O-O C«--N< . v R 

CH, K-C«-lt^ xs 

(In the formula, R and R represent hydrogen, an aliphatic group, aromatic group, aroma- 
aliphatic group or both aliphatic and aromatic groups with a different top ring formed by 
closing the ring with nitrogen), characterized in that 



m <*< 

(In the drawing, R and R' indicate the same components as disclosed above) is reacted to 
8-halogeno-7propyne (2')-theophylline as indicated by the following formula: 

CH ;i N C«0 

i C--NC 



O-C C-~N< 



CH,-!? C ® 

(In the formula, X represents halogen). 

All of the 7,8-substituted theophylline derivatives obtained by the method of the 
invention are new substances as not listed in any references. In the medical field, the 



derivatives are valuable compounds as cardiotonic diuretics or the synthetic intermediate 
substances. These substances can form inorganic acid and organic acid salts. For example, 
the following types of the salts are formed: hydrochloride; sulfate; nitrate; succinate; 
citrate; tartrate; picolate; sulfonate; a quaternary ammonium salt. 

Any type from chlor, bromine or iodine is used as the 8 th halogenide of 8- 
halogeno-7 propyne (2') theophylline that is used as a raw substance for the method of the 
invention. This substance is produced by a reaction between propargyl halogenide and 8- 
halogeno theophylline. 

According to the method of the invention, 8-halogeno-7 propyne (2') theophylline 
is aminated by reacting ammonium or primary amine and secondary amine to it. As for 
these amines, the following types of primary and secondary amines wherein R and R' of 

the aforementioned general formula . >*'• represent an aliphatic, aromatic group, 
aroma-aliphatic group or both aliphatic and aromatic groups with a different top ring 
formed by closing the ring with nitrogen are selected as needed as long as the reaction 
does not develop any problems: methyl amine; diethyl amine; aniline; pentyl amine; 
phenylethyl amine; morpholine; pyrrolidine; piperidine. These amines can further contain 
an oxy group, a carboxy group, an alkoxy group, a carboalkoxy group or an alkyl group 
formed by these groups substituted. 

The method of the invention is carried out under the presence or absence of a 
deoxidizer by using a conventional method. At this time, a sealing or pressurizing means 
can be applied depending on the types of amines. Or the method can be used at a normal 
temperature, a high temperature or at a reflux by heating. 



In this reaction, if ammonia and amines as crude substances are excessively used, 
they act as deoxidizers. Because of this effect, no regular deoxidizers are required. When 
the base property of amines is low, conventionally used deoxidizers, for example, 
dehaiogenized hydrogen agents that do not involve in the reaction can be added, such as 
potassium carbonate, sodium bicarbonate, caustic potassium, pyridine and triethyl amine. 
If the reaction does not smoothly progress, copper sulfate, copper chloride and a copper 
powder are used as catalysts. 

As for reaction solvents, any solvents can be selected as long as the reaction does 
not develop any problems. Solvents that dissolve the crude substances are usually used: 
alcohol; benzole; chloroform. 

Embodiment 1 

The following substances at the following amounts are circulated in alcohol at 1 50 
c.c. for 7 hours by a heating means: morpholiiie at 4.5g; 8-bromine-7 propyne (2 5 ) 
theophylline at 17g; potassium carbonate at 4.5g. After the heating, the solution is filtered. 
When the alcohol in the filtered solution is distilled and when the remaining portion is 
purified from alcohol, 8-morpholino-7 propyne (2') theophylline at a 174°C melting point 
is obtained. 

Embodiment 2 

Piperidine at 4.2g is used in lieu of morpholine as in Embodiment 1. When a 
reaction process is applied as similar to as in Embodiment 1, 8-piperidino-7 propyne (2') 
theophylline at a 183°C melting point is obtained. 
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Embodiment 3 

Diethyl amine at 3g and 8-bromine-7-propyne-(2')-theophylline at 4.5g are 
supplied in a pressure resistant bottle with alcohol at 80 c.c. The solution is then heated in 
the water bath for 8 hours. After this, alcohol is distilled. When the deposited crystal is 
purified from water containing methanol, 8-diethyl amino-7-propyne-(2')-theophylline at a 
92°C melting point is obtained. 

Embodiment 4 

The following substances at the following amounts are circulated in alcohol at 150 
c.c. for 7 hours: N-methyl piperadine at 1.77g; 8-buromine-7-propyne-(2')-theophylline at 
5g; potassium carbonate at 1.1 6g. After the solution has been filtered, alcohol is distilled. 
When the remaining portion is purified from water, 8-(N-methyl-N'-piperadino)-7- 
propyne-(2')-theophylline at a 146°C melting point is obtained. 

Embodiment 5 

The following substances at the following amounts are heated in alcohol at 300 
c.c. for 10 hours: 8-bromine-7-propyne (2')-theophylline at 14g; 2-phenyl isopropyl amine 
at 6.4g; potassium carbonate at 3.4g. After this, alcohol is distilled. When the remaining 
portion is purified from methanol, 8-(2-phenyl isopropyl amino)-7-propyne theophylline at 
a 234 to 235°C melting point is obtained. 

Embodiment 6 
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The following substances at the following amounts are heated in alcohol at 1 50 
c.c. for 10 hours: 8-bromine-7-propyne theophylline at 7g; 3-(2-ethyl hexoxy)-propyl 
amine at 4.4g; potassium carbonate at 1.7g. After this, when a process as similar to as in 
Embodiment 5 is applied, 8-[3-(ethyl hexoxy)-propyl amino] -7-propyne theophylline at a 
136 to 137°C melting point is obtained. 

Embodiment 7 

The following substances at the following amounts are heated in alcohol at 150 
c.c. for 10 hours: 8-bromine-7-propyne theophylline at 7g; 3-diethyl amino propyl amine 
at 3.1g; potassium carbonate at 1.7g. After this, when a process as similar to as in 
Embodiment 5 is applied, 8-(3 -diethyl amino propyl amino)-7-propyne theophylline at a 
1 84 to 1 85°C melting point is obtained. 

Embodiment 8 

The following substances at the following amounts are mixed in alcohol: 8- 
bromine-7-propyne-(2')-theophylline at 7g; y-[p-(P-oxyethoxy)-ethoxy]-propyl amine at 
4.6g; potassium carbonate at 2.15g. When a reaction process is applied as similar to as in 
Embodiment 5, 8-y-[p-(P-oxyethoxy)-ethoxy]-propyl amino-7-propyne-(2')-theophylline 
at a 15FC melting point is obtained. 

Embodiment 9 

The following substances at the following amounts are mixed in alcohol: 8- 
bromine-7-propyne-(2')-theophylline at 7g; y-morpholino propyl amine at 4.5g; potassium 



carbonate at 2.15g. When a reaction process is applied as similar to as in Embodiment 5, 
8-y-morpholino propyl amino-7-propyne-(2')-theophylline at a 1.56°C melting point is 
obtained. 



Claim 

The invention is a method for production of 7,8-substituted theophylline 
derivatives as indicated by the following general formula: 



(In the formula, R and R' represent hydrogen, an aliphatic group, aromatic group, aroma- 
aliphatic group or both aliphatic and aromatic groups with a different top ring formed by 
closing the ring with nitrogen), characterized in that 

«N< - 

(In the drawing, R and R' indicate the same components as disclosed above) is reacted to 
8-halogeno-7propyne (2')-theophylline as indicated by the following formula: 

CH*~"N--C«»0 

I | XH.— CesCH 
0~C C-N< ■ 

J | >c-x 

CH 9 ~8--C 

(In the formula, X represents halogen). 
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L23 ANSWER 34 OF 36 HCAPLUS COPYRIGHT 2002 ACS 

1963:409047 Document No. 59:9047 Original Reference No. 59:1658f-g 
7, 8-Substituted theophyllines. Nakanishi, Michio (Yoshitomi 
Pharmaceutical Industries, Ltd.). JP 37004895 19620616 Showa, 2 pp. 
(Unavailable). APPLICATION: JP 19590818. 

AB A mixt. of 4.5 g. morpholine, 17 g. 8-bromo-7~propyn-2-yl theophylline, 4.5 
g. K2C03, and 150 cc. EtOH is refluxed for 7 hrs . to give 

8-morpholino~7-propyn-2-yltheophylline, m. 174. degree. (EtOH) . Similarly 
prepd. are the following 7~propyro-2-yl-7- (R-substituted) theophyllines. 
(R and m.p. given): piperidino, 183. degree.; Et2N, 92. degree.; 
N~methyl-N ' -piperazino, 146. degree. ; 2-phenylisopropylamino, 
234-5. degree. ; 3- (2-ethylhexyloxy) propylamine, 136-7 . degree . ; 
3-diethylaminopropylamino, 184-5 . degree . ; . gamma . - [ .beta . - ( . beta . - 
hydroxyethoxy) ethoxy] propylamino, 151. degree.; . gamma. - 

morpholinopropylamino, 156. degree.. The compds . are useful as diuretics 
and cardiotonics. 

IT 98147-52-5, Theophylline, 8- [ [3- (diethylamino) propyl] amino] -7- (2- 
propynyl)- 

(prepn. of) 
RN 98147-52-5 HCAPLUS 

CN Theophylline, 8- [ [3- (diethylamino) propyl] amino] -7- (2-propynyl ) - (7CI) (CA 
INDEX NAME) 
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L23 ANSWER 35 OF 36 HCAPLUS COPYRIGHT 2002 ACS 

1963:33375 Document No. 58:33375 Original Reference No. 58 : 5670g-h, 567 la-e 
Caf f eine-8-alkylene diamines. Klosa, Josef ( Privat-Lab . , Berlin 
Zehlendorf, Germany). J. Prakt. Chem. , 18, 97-106 (Unavailable) 1962. 

AB The title compds. were prepd. by reaction of 8-chloro- or 8-bromocaf f eine 
(I or II) and alkylenediamines or by treatment of 8- {.beta. - 
chloroalkyl) alkylamino- or aminocaf f eine with primary or secondary bases. 
8- ( .beta.-Hydroxyethyl) aminocaf f eine (10 g.) was added in portions to 10 
ml. SOC12, the mixt. heated 20-30 min. on a steam bath, and washed many 
times with refluxing C6H6 to give 11 g. 8- (.beta. - 

chloroethyl) aminocaf f eine (III), m. 225-7 . degree . (MeOH) . Similarly, 50 
g. 8- (. gamma . -hydroxypropyl) amino-caf feine and 100 ml. SOC12 . gave 55 g. 
8- ( .beta. -chloropropyl) aminocaf f eine (IV), m. 210-12 . degree . (EtOH), and 
4 0 g. 8- ( . beta . -hydroxyethyl) -methylaminocaf feine and 40 ml. SOC12 
refluxed 2 hrs. and then n2poured onto ice and neutralized with dil. NH3 
gave 8- (. beta . -chloroethyl ) methylaminocaf feine (V). I (22 g. ) and 23 g. 
Et2NCH2-CH2NH2 were rubbed together, heated to 140. degree, to effect 
soln., and then refluxed 20 min. at 150-70 . degree . . The mixt. was cooled, 
dissolved in hot EtOH, cooled, and filtered and the crystals dissolved in 
EtOH, treated with HCl-EtOH, and then with double the vol. of Et20 to give 
80% N,N-diethyl-N f -(caffein-8-yl)ethylenediamine hydrochloride, m. 
288-90. degree. ; free base m. 186-8 . degree . (C6H6-petr. ether); 
methobromide m. 230. degree.. I (44 g. ) and 42 ml. Et2N (CH2 ) 3NH2 heated a 
few min. at 160-70 . degree . gave a mixt. which soon solidified and was 
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